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We, Dynamit Nobel Aktiengesell- 
SCHAFTj of 521 Troisdorf, near Cologne, 
Germany, a German company, do hereby de- 
clare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — - 

Hiis invention relates to a process for the 
production of filled phenolic resin foam 
materials. 

It is known that the properties of synthetic 
resin compositions can be desisively modified 
by the addition of inert substances as fil lers. 
Characteristic examples of such modified com- 
positions are the thermosetting moulding com- 
positions, the properties of which depend on . 
the particular fillers used. The usualjiljers 
employed in such compositions, for example, 
sawdust, ground rock, asb^tQsuj>ow(Jer and 
short-fibred ^cellulose, have however proved 
to be unsuitable for use L with phcnoHc resin 
foams. Processing difficulties are encountered 
during the incorporation of such fillers in the 
foams and also the foamed materials pro- 
duced have unsatisfactory properties. 

It has now been found that any filler sub- 
stance of relatively large volume and regu- 
lar or irregular formation, cither in the form 
of an agglomeration of discrete filler par- 
ticles, the agglomeration including cavities bc- 
tween the particlcs,_pr in the fonrfofa loosely 
bound body of filler, ' the body containing 
cavities, can easily be processed with liquid 
or partially foamed bur uncurcd, foamablc 
phenolic resins , to produce foamed materials 
having properties superior to those of un- 
filled pKcnolic resin foam material. 

. According to the invention there is pro- 
vided a process for the production ofJUIcd 
phcnolicrcsin_ f oarn. .!n atCT ' a Ii*which process' 
.-.-comprises wholly or parSafly filling with 

[Price 4s. 6d.] \ - 
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foam ablc phenolic resin the cavities present 
between discrete particles of a filler in an 
agglomeration of such particles or the cavi- 45 
ties present in loosely bound bodies formed 
■from such a filler, and thereafte r^ foaming 
and JiarHpnina rfrp phenol ic resin in sri u at 
a temperature of from 0 to 100 °C. 
r The filler may be, for example, a light\ 50 
inorganic substance, such as yermiculite or 
expanded clay , .inorganic, staple ubres ot, for 
example, asbestos or glass, wood shavings, 

wood ^ wool, waste synthetic resin foam 

-materials or shreds of natufainbr 'synthetic 
fabrics. Depending on the nature and 
quantity of the filler used, it is possible, for 
example, to produce filled phenolic foam 
material having improved mechanical strength 
values, such *k rrrmpr^jvy <tthqK bend- 
ing strength, tensile strength, impact strength, 
shearing strength and resistance to abrasion 
and improved flame resistance . Shaped 
articles, aor exampie constructional plates, 
can be formed from the filled phenolic resin 65 
foam material. 

The entire foaming operation can be car- 
ried out with the resins conventionally used 
for the production of phenolic resin foam and 
in the temperature range of from 0 to 100°C. 70 • 
in both open and closed moulds. Advantage- 
ously the temperature is in the range of from 
15 to 60°C. 

. The phenolic resin used is preferably an 
alkali condensed (resole with a pH value 75 
greater than 4, containing a surface-active 
substance to produce a uniform, cellular struc- 
ture. Advantageously, the surface active sub- 
stance ds used in a proportion of from 1 to 
5 parts by weight per. 100 parts of phenolic 30 
resin. Preferred surface active a cents arc 
polyethylene ethers of monolauric-sorbira! 
ester and condensation products of ethylene 
oxide and ethyl phenols. A liquid or a solid 
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blowing agent may be used to produce the 
foam and usually an acid-containing hardener 
is used to cure the resin. The hardener is 
selected according to the filler actually be- 
ing used. The foaming of the resin is effected 
by the transition of the solid or liquid blow- 
ing agent into the gaseous state, and the hard- 
ening is so controlled that, as soon as the 
required foam volume ds reached, the harden- 
ing has progressed to such a degree that there 

* is no collapse of the foam structure. 

The following Examples illustrate the in 

.venn'on. 
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Example 1. 
1600 g. of a phenolic resin, obtainable com- 
mercially under the designation T 612 S, 
were intimately mixed with 96 ' ml, of 71- 
pentane as blowing agent. (T 612 S is a liquid 
phenol resol marketed by Dynamit Nobel 
A.G. and having a solid resin content of 72 
to 75%. It is prepared by the condensation 
of phenol and formalin.) 160 ml. of 70% 
alcoholic sulphuric add solution was then 
-added to this mixture as harden er. 5350 g. 
of expanded clay (panicle diameter 10— 
20 fTun.) were wetted with this mixture with 
stirring and the wetted clay was then intro-. 
duced with shaking into a .rectangular mould 
(20x30x35 cm.) having an open top. The 
mould was then tightly closed by means of a 
cover and heated to 40°C for 2 hours during 
which time the foaming and hardening re- 
actions took place. 

A body conforming in shape to the mould 
was thus formed, the compressive strength of 
the body being increased by 220 to 250% 
due to the addition of the expanded clay. 

The b ody of foamed phenolic resin materi al 
filled with the expanded ciav proved to be 
co nsiderably more resistant to rhf» nrnnn rrf 
the^ open name of n hnnscn burner than did 
a similar bod y formed from unfilled pHonqJ fr? 
resin foam material" 



dK Example 2. 

45 2000 g. of the phenolic resin used an Ex- 
ample 1 were intimately mixed with 80 g. 
of extremely finely powdered calcium car- 
bonate and 100 ml. of n-pentanc and there- 
after with 400 ml. of 20% alcoholic anhvdro- 

50 chloric acid. Immediately after the addition 
of the hardener, the mixture began to foam 
due to partial reaction of the hydrochloric 
acid with the calciumc arfconnttv 1330 g. of 
normal commercial ^vood chips) were then 

55 wetted with this foam with surring. The 
mixture thus obtained was introduced into 
a mould having a capaoity.of 25 litres which 
was then tichtly closed with a cover and 
heated for 2 hours at 40°C. During this 

w heating, the n-penranc volatilised causing the 
• mixture to foam further and the resin was 
"cured. By chc addition of the wood chips, 
- a moulded body was obtained having a bend- 
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ing strength higher by about 80% and a 
tensile strcng^i higher by about 50% than 65 
a moulded body produced from an unfilled 
phenolic resin foam. Also, the impact tough- 
ness of the filled body was about 120% higher 
than that of the unfilled body. 

Example 3. 70 
A loosely bound body comprising a light 
wood wool constructional plate, of dimensions 
48X23X3 cm. was produced from wood 
wool (chip width: 3 — 6 mm., chip length 
300— 600 mm.), using a synthetic resin binder. 75 
The synthetic resin binder was based on a 
phenolformaldehyde resin. However binders 
based on urcaforroaldehyde resins, polyester- 
resins or epoxide resins may be used. The 
synthetic resin binder was such as to cause 80 
a bonding of the individual wood wool fibres 
at their mutual points of contact leaving cavi- 
ties between the individual fibres. 241 g. of 
a foamable mixture consisting of 200 g. of 
phenolic resin obtainable commerciallv under 85 
the designation T 612 S, 14 ml. of mono- 
fluorotrichlorom ethane as blowing agent and 
18 ml. of 20% alcoholic hydrochloric acid 
as hardener were introduced into a shallow, 
upwardly open box-type mould, the base area 90 
of which was 50x25 cm. The thickness of 
the bed of mixture in the horizontally posi- 
tioned mould was about 2 mm. The con- 
structional plate was then immediately placed 
in the mixture and fixed in position by means 95 
of a cover fitted to the mould. The mould 
and its contents were then placed for 60 
minutes in a heated cupboard at about 35 °C 
During this period, the foam penetrated into 
those cavities of the plate which were acces- 100 
siblc to it and was cured. The product thus 
obtained had a heat conductivity of A=0.04 
Kcal/mh°C. at 20°C The heat conductivity 
A is the amount of heat conducted per unit 
time across a temperature gradient of 1°C. 105 
(1 Kcal./m.h.°C is equivalent to 0.672 BTXJ/ 
ft.h.°F.) A similar light wood wool con- 
structional plate (weight per unit volume 
about 430 kg/nr 1 ) in which the cavities were 
not filled with foam material had a heat con- 110 
ductivity of A=0.07 Kcal/mh°C at 20°C 

WHAT WE CLAIM IS: — 

1; Process for the production of filled 
phenolic resin foam material, which process 
comprises wholly or partially filled with foam- 115 
able phenolic, resin the cavities present be- 
tween discrete particles of a filler in an 
agglomeration of such particles or the cavi- 
ties present in loosely bound bodies formed 
from s»uch a filler, and thereafter foaming 120 
and hardening the phenolic resin in situ at a 
temperature of from 0 to 100°C 

2. Process according to Claim 1, wherein 
the foamable phenolic resin is partially pro- 
foamed before being used to fill or partially 125 
fill the cavities. 
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3. Process according to Claim 1 or 2, where- 
in the foamablc phenolic resin comprises an 
-alkali condensed resole of pH greater than 
4 and a surface active agent. 
• 5 4. Process according to Claim 3, wherein 
iiie surface active agent is present in an 
£J3ount of from 1 to 5 parts by weight per 100 
parts by weight of phenolic resin. 

5. Process according to any preceding 
10 claim, wherein • the foajn is produced using n- 

pentane as blowing agent. 

6. Process according to any one of Claims 
1 to 4, wherein the foam is produced using 
monofluorotrichloromethane as blowing agent. 

15 7. Process according to any preceding 
claim, wherein the filler is a light inorganic 
substance. 

8. Process according to Claim 7, wherein 
the filler is vermiculite. 
20 9. Process according to Claim 7, wherein 
the filler is expanded clay. 

10. Process according to any one of Claims 
1 to 6, wherein the filler comprises inorganic 
staple fibres. 

25 11. Process according to Claim 10, wherein 
the fibres are asbestos fibres. 



12. Process according to Claim 10, wherein 
the fibres are glass fibres. 

13. Process according to any one of Claims 

1 to 6, wherein the filler is wood shavings 30 
or wood wool. 

14. Process according to any one of Claims 
1 to 6, wherein the filler is waste synthetic 
resin foam. 

15. Process according to any one of Claims 35 
1 to 6, Avherein the filler is shredded natural 

or synthetic fabric. 

16. Process according to Claim 1, sub- 
stantially as described in any one of the 
Examples. 40 

17. A filled phenolic resin foam material 
whenever produced by the process claimed 
in any preceding claim. 

18. A shaped article whenever prepared 
from the filled phenolic resin foam material 45 
claimed in Claim 17. 

HASELTTNE, LAKE & CO., 
•Chartered Patent Agents, 
.28 Southampton Buildings, Chancery Lane, 
London, W.C.2. 
- Agents for the Applicants. 
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